The structure of ß-D-1,3 xylan has been studied in detail. Atomic coordinates in the unit cell are determined. A method for calculating structure factors for the triple helical structure of ß-D-1,3 xylan which is suitable for com puter and which avoids Bessel function is described. The structure is further refined by least square method. The R -value and -value are minim ized at 0.41 and 4.417.
Introduction
The structure of ß-D-1, 3 xylan was studied by various workers 1_5. Frei et a l.1 proposed unit cell dimensions in the dry state (a = c = 13.7 Ä, ß = 6 0°, b = 5.85 Ä) and [a = c = 15.4 Ä, ß = 6 0°, b = 6.12 A) in the wet state (lattice). A new helical structure has been proposed by Atkins et al. 8 in the light of helical diffraction theory and some new x-ray diffraction data together with IR absorption results. The structure proposed by Frei et a l .1 was rejected by these workers. They also rejected a four strand model of ß-D-1,3 xylan. From infra-red and model building Atkins et a l.6 proposed a novel system of H-bonding in this material. Sathyanarayana et a l.7 studied the non bonded interaction energy for a p air of D-xylose residue joined through a ß-1, 3 linkage, the two sitrand model of Frei et al. 1 and the triple helix of Atkins et al. 8. The energy was computed for all four helices (two strand righthanded helix, two strand left handed-helix, three strand right-handed helix, three strand left-handed helix) by considering the interaction of all the neigh bouring residues in all of the strands of a particular helical conformation. The results indicated that the triple strand molecules had the minimum energy.
The present work describes:
i) A method for calculating structure factors for the triple helical structure of ß-D-\, 3 xylan which is suitable for computer, and which avoids Bes sel function.
ii) D eterm ination of coordinates representing the standard configuration of glu cop yran ose rin g in the unit cell.
iii) Refinement by least square method. The structure factor can be given by
where x y z are the dimensioned coordinates and X Y Z are the coordinates in reciprocal space.
/ i t = Atomic scattering factor (corrected for tem perature).
The x, y , z and X , Y, Z can be related to cylindrical coordinates in dimensional and reciprocal space as follows:
where y>, R ' are angular and radial coordinates of a lattice in reciprocal space, r \ , 0 \ , z\ are the real space cylindrical coordinates of Ith atom in the repeating unit.
Put (2) and (3) in (1 ), ther expresion (1) be comes :
The xylan polymer chains are interwined with line symmetry sr, ( s -is a screw displacement, that is a translation parallel to the helix together with a rotation of 2 n /M radians about helix axis, where M is a rotational num ber, r is a rotation of 2 n jN radians about the helix axis, where /V is any positive num ber greater than one), each individual helix having six xylose residues per turn in a pitch of 18.36 Ä. The axial rise per residue is 3.06 Ä. The unit cell is hexagonal with space group P 6 3 and dimensions a = 6 = 15.4Ä , c = 6 .1 2 Ä (fibre axis), ß = 120°. There is one such triple helix per unit cell. The odd order 001 reflections will be absent. Hence the expression for structure factors can be given by
where a = 2 n r\ R ',
The expression (5) can further be simplified for A and B parts for 1 = even and 1 = odd for the calcu lations of structure factors.
Advantages of the M ethod
The Bessel function method involves an infinite series of term. Economic but accurate term ination of the series present some difficulties. The present method gives expressions which are finite and exact. The coordinates of Atkins et al. 8 (A -P system) were used to calculate structure factors for right handed triple strand. A tem perature factor of 0.03 Ä (B/4> = 0.5922) was a p p lie d 15. The speed of execution is about 15 times faster than the same calculations which involve the use of Bessel func tion. A comparison is given in Table I .
Measurement of intensities
Atkins et al. 8 measured the intensities by taking the peak heights of the observed peaks. Therefore intensities were remeasured by the x-ray diffraction pho to g rap h lr 8. The area of individual reflections were taken by tracing the reflection using Joyce Loebl microdensitometer. The usual correction fac tors were applied to the area under the curve 14. The observed values of the composite reflections were divided according to the calculated values 14.
Determination of coordinates of the glucopyranose ring
The detailed mathematical procedures are given elsewhere 9. Starting from the atomic coordinates in the reference frame of Ramachandran et al. 16 (O-X Y Z-system I 10), the coordinates are obtained in second reference frame with 0 3 as origin 0 \ lying along O 'Y ' axis and C5 in the plane of X 'O 'Y ' (system II - Fig. 1 ). Turning to Atkins et al. system 8 we define a coordinate frame III in the identical manner to that used for system II. The Ramachandran et al. 16 coordinates in system II for the atoms of glucopyranose residue when transferred to system III define our A -P -R hybrid structure. Finally we use the inverse transform ation to change the coordinates from system III bade to those basic system defined by the hexagonal unit cell (Fig. 2 ) . 
Refinement by least square method 11
The detailed mathematical procedure are given elsew here9. The following param eters are used: i) P 1 = 0 (radians) P2 = tem perature factor, P3 = scaling factor.
13, and R 12 values were com puted after each cycle of refinem ent14.
R esults
The A -P -R coordinates were used to calculate the structure factors. It was found by trial that the best values for the param eters 0, and R ' are -0.02 radians and -8%. The /?-value was found to be 0.41. A -P coordinates 8 gave an Ä-value of 0.45. The three param eters P I , P 2 and P 3 were used to refine the structure starting from A -P -R system. The 0 was minimized at 4.417 from 4.785. The results are given in Table II . 
D iscussion
In this work a start has been made to refine the structure of 
